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6. The MARBLE BEDS of NATAL. By DAVID DRAPER, Esq., F.G.S. 
(Read December 5th, 1894.) 
I. Zntroduction.--Early explorers in Natal mention the occurrence 
of marble along the lower course of the Umzimkulu river. :Mr. C. 
L. Griesbach (Quart. Journ. Geol. Soc. vol. xxvii. 1871, p. 56) 
described the position of this " crystalline limestone of enormous 
thickness," but could not determine its relation to the neigh- 
touring rocks. During his visit to the colony, that portion in 
which the marble is situated was entirely occupied by natives, and 
covered by dense bush; consequently exploration was difficult. 
Since then roads have been cut through the country, and numerous 
farmsteads have been built by the whites on the more fertile tracts 
of land. 
The settlers along the banks of the Umzimkulu have endeavoured 
to establish an industry in connexion with this marble, several lime- 
kilns and a small cement-fact0ry having been erected; and small 
shipments of the marble are occasionally sent to Durban, for building 
or statuary purposes. Still more systematic attempts might be made 
to develop this valuable marble, the only one known to exist in 
South Africa. 
II. Situation.--The area occupied by the marble is in the 
county of Alfred, the southernmost county of the colony of Natal. 
The Umzimkulu river, rising in the Drakensberg and flowing east- 
ward, enters the Indian Ocean about 30 miles north of the southern 
boundary of Natal; about 7 miles from its mouth it is joined by 
the Umzimkuluana river. The marble area occurs in the two river- 
valleys, and is about 16 square miles in extent. 
II I. Physical _Features of the Country.--Along the coast-line, and 
extending about 6 miles inland, the country consists of small, rounded 
hills, reaching to a height of about 700 feet above sea-level; but 
farther inland flat-topped hills take their place. Numerous rivers 
having cut their way through the hills to the sea, deep valleys have 
been eroded by them. 
The deepest and most precipitous are those of the Umzimkulu 
and the Umzimkuluana rivers, which are from 700 to 1200 feet 
deep, and bordered by crags and precipices, in some instances the 
full depth of the valley. The courses of both these rivers are over 
successive cataracts and falls to within 7 miles of the Indian Ocean ;
and from there the united stream, thenceforward ca]led the 
, Umzimkulu,' is navigable by small craft. 
Westward of the junction of the two rivers is a deep~ roughly 
circular valley, about 36 square miles in extent, surrounded by 
crags, and intersected by the rivers above mentioned. In the fork 
between the rivers a ridge or small range o~ hills is situated, 
connected with the table-land to the west. The valley is extremely 
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rugged, and covered for the most par~ with dense bush and long 
grass, greatly increasing the difficulties of exploration. 
Bare rock (principally marble) lies in isolated patches in the 
bush, and loose boulders and rock-masses are numerous under the 
~rags and in the rivers. 
IV. Geologica~ Conditions.--From the coast inland for a distance 
of about 5 miles, Dwyka Conglomerate, similar to that found in the 
Cape Colony and Natal, is the prevailing rock. Petrographically it 
presents no special features, but has evidently been greatly dis- 
turbed, presenting undulating lines, as though it had been sub- 
jected to pressure. Cleavage-planes are numerous up to the first 
fault (the dyke), marked M in the section facing this page. 
Two such dykes, M, M', lying about 1 mile apart, and each 
more than 100 yards in width, have intersected the Dwyka Con- 
glomerate (see fig. 1). They consist of dolerite, similar to that 
found in connexion with the Eeca Shales and Dwyka Conglomerate 
farther inland. 
Between the dykes, a small patch of Ecca Shale, lying a few feet 
lower than the conglomerate on the outer side of the dykes, has 
survived. The Dwvka Conglomerate between the dykes passes 
gradually into Ecca Shales, and their line of junction is not defined. 
Westward of the second dyke, M t, Dwyka Conglomerate again 
crops out, lying upon Table-mountain Sandstone, C, both dipping 
eastward. 
The last-named formation consists principally of coarse gritty sand- 
stone, similar to that found in the Table Mountain at Cape Town. 
The cotJglomeratcs which generally occur in connexion with this 
series are here represented only by thin lines of coarse grit and small 
pebbles. 
The Table-mountain Sandstone rests upon day-slate, of which 
series, however, only small portions are exposed; the principal 
outcrop is on the eastern side of the Umzimktfluana valley, at 
the junction of that river with the Umzimkulu. Up as far as 
St. tielen's Rock, a crag about 200 feet high, marked B in fig. 1, 
the river is tidal. 
Proceeding westward, the next rock met with is granite ; and, as 
it rises to an altitude of over 700 feet in the ridge known as the 
Indwendwa Hill (along the sides of which the principal marble 
masses, roughly stratified, are situated), no doubt a great fault 
exists, which has lowered all the rocks eastward o[ the fault. 
The granite is grey in colour, and remarkably poor in mica; it is 
covered by the marble, but shows through whenever the marble has 
been removed by atmospheric nfluences or erosion. The junction 
between the marble and the rocks west of it is obscure, the 
whole surface being covered by ddbris (E) from the hills. The 
upper portion of these hills consists of Table-mountain Sandstone, 
resting upon clay-slate. 
A small mass of marble, at * in fig. l, detached from the main 
body, now lies tilted to an angle of about S0~ and surrounded 
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by granite [boulders ?] except on the eastern side, where some 
chloritic schist, apparently also a detached block, occupies a small 
area. 
An intrusive dyke of flesh-coloured porphyritic granite (very 
similar to Shap granite) has disturbed the marble beds at the spot; 
marked t in fig. 1, p. 52. 
The accompanying section (fig. 2) shows the position of the 
marble-beds with regard to the rocks in their immediate vicinity. 
Fig. 2.--Section across the river-valleys, showing the position 
of the .Marble. 
S. Umzimkulu~na Indwendwa Umzimkulu ~. 
Fault. River. Hill. River. Fault. 
9 ~ t : 
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AAA ---- Granite. DDDD ---- ]Ys 
BB ~ Clay-slate. E = D~bris (ancient course of 
CC -~ Table-mountain Sandstone. river). 
The Indwendwa Hill occupies the area between the two rivers, 
and extends to their junction. It  consist~ mainly of granite, 
covered with marble, except where the latter has been removed by 
natural causes, as at the top of the hill A in the above section. 
The marble is obscurely stratified, dipping apparently towards the 
river-valleys on both sides, and having an east-and-west trike. 
The quality of the marble varies from coarsely crystalline lime- 
stone to the most finely grained statuary marble, and the colour from 
purest white to deep red. The coarsely crystalline variety contains 
from 5 to 13 per cent. of carbonate of magnesia. 
A deposit of tufaceous limestone, evidently derived from the 
weathering of the marble, covers the latter in some places with a 
layer several feet in thickness. The percentage of magnesia is much 
smaller in this tufa than in the solid marble. 
V. Gonvlusions.--The marble-beds of the Umzimkulu valley are 
the only examples of this rock discovered up to the present time in. 
Southern Africa; and by reason of their mode of occurrence, position, 
and general surroundings, they constitute the most interesting feature 
in the geology of the Natal coast. 
The first question that presents itself is--What is the geological 
period to which they belong ? 
Wherever I could discover any rock immediately underlying the 
marble, it was granite ; and there is no doubt in my mind that the 
calcareous matter of which the marble was formed was deposited on 
the granite. At one spot marked * in the section (fig. 1, p. 52) a 
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block of marble, detached from the main body, was seen in the 
granite, together with a small mass of chlorite-schist, similar to that 
of the Malmesbury Beds of Cape Colony. The small piece of 
chlorite-schist was all that I could find in the valley, and it is no 
larger than tl~e block of marble in its vicinity. Both the marble 
and the schist appear to be surrounded by granite, and project out 
of the granite-mass. Both are detached blocks. This is the only 
evidence of the Malmesbury Beds being below the marble; but, if 
taken in conjunction with the fact that in no instance could I find 
any trace of the chlorite-schist (~[almesbury Beds) in the travelled 
blocks upo r~ the marble in the valley, I think that the evidence is 
in favour of the marble being younger than the chlorite-schist. 
Evidences of great disturbances of the strata are numerous in the 
rocks surrounding the valley. The greatest displacement occurs a~ 
the junction of the rivers, where a fault, marked • in fig. 1, p. 52, 
has let down the strata, until the Table-mountain Sandstone, 
which at one time was no doubt a portion of the plateau (shown in 
the western extremity of the section), is now 500 feet lower in 
elevation, and steeply inclined to the east. Again, the northern 
boundary of the marble is against Table-mountain Sandstone 
(see fig. 2, p. 54); and here evidences of a fault are conspicuous 
in the abrupt manner in which the two rocks terminate against 
each other. 
Nowhere could I find evidence of the marble-beds extending 
under the hills in any direction around the valley. It is certain, 
however, that the marble does not lie between the Table-mountaia 
Sandstone and the clay-slate; nor is it connected with any of the 
newer formations, up to the Ecea Beds. 
That it was deposited before the granite was disturbed is evident; 
by the dip of its beds, indicating that the upheaval of the granite 
placed them in their present position, as an anticlinal with a syn- 
clinal on each side of it. I could find no traces of organisms in the 
marble, nor in the tufaceous limestone. 
Though sections of all the rock-formations from the granite 
to the Ecca Beds are numerous in the stretch of country lying be- 
tween Durban and the Umzimkulu, no trace of marble or other 
limestone, excepting the tufa, has been discovered up to the present 
time in these parts. 
Judging from the evidence, which I have endeavoured to explain 
in the foregoing paragraphs, it appears to me : 
1. That the calcareous material from which the marble has been 
formed was deposited upon the granite, and possibly on the 
Malmesbury Beds, before their disturbance. 
2. That faulting has displaced the beds surrounding the valley. 
3. That the marble is of local occurrence, xtending only for a. 
limited distance under the surrounding hills. 
4. That its place in the geological sequence is subsequent to the 
deposition of the Malmesbury Beds, and that these latter 
show no signs of having been extensive here. 
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5, and finally. Since the marble-beds were placed in their present 
position they have been extensively eroded by the rivers, 
which have deepened their courses to their present level; but 
the numerous pebbles and boulders found along the hillside 
(more especially at the spots marked E in figs. 1 & 2, 
pp. 52, 54) are evidences of these rivers having occupied a 
much higher line at a comparatively recent date. 
1Yore.---The Cretaceous beds of the Umtamfuna river are about 
30 miles south of the locality where the marble occurs. 
DiscussioN. 
Dr. Du RaCHE PR~LL~R regretted that the paper appeared to 
contain no suggestion whatever egarding the probable age of the 
granite and marble respectively, nor any indication that the contacN 
lines had been examined to determine the relation of these rocks to 
each other. The two sections given in illustration of the occurrence 
were contradictory ; for while in one section the marble rested like' 
a sheet or mantle on the granite-masses, in the other the marble- 
mass was wedged in between the granite. In the first section the 
marble appeared, as the Author concludes, ' deposited' : that is, it 
would be compact limestone subsequently rendered crystalline by' 
lateral or superincumbent pressure; whereas in the other section 
the granite below and above might be the remains of a fold such as is 
met with in the schists and marble strata of the Carrara district. 
Seeing that the marble was stated to contain about 15 per cent. of 
magnesia, it seemed to be of a dolomitic nature rather than strictly 
saccharoidal limestone like Carrara marble, which latter contained 
at least 93 per cent. of carbonate of lime. 
]Drof. T. RuPr.RT JONES also spoke. 
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